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s iras b^h°] gs^^i oigem, :nsx*s ^ejs m^oi B^g ggais sswt ammg nmx\ u\m&m s nsi sis 
a a oil as aoia. e was «»■ susmoi ji^e gssiia n^xf aiHEtxife d) mbioii^eiim^i 2g» » jiBttgfliB saotfe i 
xi &j\gmu\m b^h 4^g^e »^ai»ssmi b^s seixiia ^^eib b*i; si. (2) ^ib^^^is sewn i» ??:>i 

gDH2f ggo] 2X\ ^JlgOH^ jftgf°| S^CKH H3I 3>^^ &9J|§] eja iSlill §°»m01l MttAI^I ^5fA|31 B^ 

n ^ii sse Baal ssai^ih, &e getstoiiAi b« SMgoHe h^bmi mei sasia ssfai^ aisBsia ^»fc <2H\m 

6**r ai£»BOII 2J8KH £ ^SOil 2|©IH. B^i]e*e2l D\^21 SSSH2I- ^g^OII Q-Aj gSHgOil d}^, 2fM0| ^«^g8H^£ 

Oil Ufa* OmS^ILHOIIAH Xl^ajog »aSte ^§1 OTCf. 

CHfi£ 
SAIlAi 

^ is e ijgei Dig &jyi2j xnsgraa aafaw UEfyi e^'£oia. 

£ 2^ b^h ssxiisi ^^ej 3ne UEfyi hehhoiq. 

^ 3a^ sa^iaa *nsg*aoii mm ei^ssisgf B s e me , BaS | ^aaia msoick 

£ 3bi=r £ ttSSI gAIOll 2-1011 ff}^ oj^Slsgi D|g g^oj ^A^DIS AISOIO. 

£ 3ci= S AJAIOil 2-2011 d}§ oi^^sgf g^gi 0 ,aj c^oj 01 S AlHOICh 

£ 4i= AIZI2I £ 2*011 (Ue oj^SS^gf e © e o| g & ^|oj UEItii ZieKHOICh 

SS2I 

&soi §j n mow gapia 
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£ a s ^8 xi ^ e,'B29&ftoi ®mm& oi^m sj H2j his^soii 2101a. § ch ^31^^, e b^H2i :>h«*j 
§s.i^§ oissrOi. n^ws es*iis s&afe asaia imx> omsxji sy ubi aisateioii &m ^oici. 

^XHflfXI Mg£J2 VL^ SE^r XII XII ^21 2*B^£B ^§6^1 2SB8PI OiBjg BSOI 2i 01 AH , He ^ fc e^£S gJ§6MI ^ 

XI8PI ?imoi ^dH& (biodegradable) H^Xf Bxlimoil °mM ^51 2*B2| gg|»o S M| ( M AH 61 ^6H£1BAH ejBOl aj ai 81 

»SB 4* X1IXII01I CH& B^ £!^£IOj SCf(S2 : Langer, R., Chem. Eng. Commun., 6, 1-48, 1980; Langer, R.S. and Peppas, N.A. 
. Biomaterials, 2. 201-214, 1981; Heller, J., CRC Crit. Rev. Ther. Drug Cattrier Syst.. 1(1), 39-90, 1984; Holland, S.J. Tighe. B.J. and G 
ould, P.L., J. Controlled Release, 155-180, 1986). 

££6 £J^6H£! XI &XII Al^fL'B £2Jori= 3^, H^Xr Sxllfe AH AH 61 ^5H£ICH ^£!0i HS» MIJ^ £lzz UK Xl^£ ° k MOI »B 
3 ^ TimXl B»|2| 213}^ XHUiafSB Bfi£ 8rX| SSOI &OUH, OIB &E9\2t 2J^M0il 3M8PI ?|& B^3 r 3l^£JCH 

s^oj, ^xhwxi a^i «ssh« ii^xf bxib oige stb»b ^mj\^o\ zts mx\mm i\& mmmm b^shck n 

am, se UEfoi^u b^h :hch mxp* ah^£ assess jhbboii mah oib ejss nmxt &m mow ggjAi^ w^aiss ^^ai 

n ^hk c*gfe n^xi- axipt 3H^£isi°cH, oiib mo\ xi&m Maioii^Eiis±=. omi n &n^m&o\ essoi oi^^M°m k ^(FDA)oii °\m 
££im ^201, ^§si§ &m sEfe 4=#g mmM §21 gs^ ^ai aiseioj sci. a^i xi«m BaoH^aieoj ^?xh^b oiisfe, sai- 
l-^<l i . BaiBaiBtt, Mai-D-^^-co-saie^, Maj-L-^#-co-eaiM#, Ba-D.L-smtf-co-aastf (poiy(o,L-iactic-co- 

glycollc acid), Olor 'PLGA'af »). »EI-9JHSafS. »ai-«aiSSfS. fiai-8K)IH^AI ^ElSilOl^ §y M£|-mol^^A| BaaiO|e s 0 | 5 
SSCKSS: Peppas, L. B., International Journal of Pharmaceutics, 116, 1-9, 1995). 

mm, ej\ x\mm Mai oii^eii=^ oi^ch^i oiu &^ioii §ae mms\ s^, ^§ ^laiee^ ^msi si 

Qioii a OiBISOl SifeCll, Olb ^°l S^l (Initial burst effect) 2f DIHBJ9I LH01IAH 9fB0| ^I2S SS^I [fflgOIU. 

Oiatt e, fc g£| ^^i 3fD 01 a? S3 ^ ^SOil §S a S*t90l 2i@ ^MM°J SJ^Oil £|oH ^CHUffl, M^S^ ^#2J ^Xll^ 

c+dH^ o t = 0I 3 ^^oi ^^£|CH bPI^2!2§ eSSOi ^aa^l £IW, ^61 B^I >l CHSXF 3^ 221 bP^^j §S2S oj 

^ M&S^ ^#01 2fM£!gOII 2^ 01 AH e Oi^S^a. OjIM MB, iS^V&i, aiOI^X^gj(lysozyme) e°l fifgSJ 3 

* ^^IOiia^°J fifBOl a*S * ^m^m^Ol 50% S*0I3(S^: Crotts, G. and Park, T.G., J. Control. Release. 44, 123-134, 1997; L 
eonard, N.B., Michael, L. H., Lee, M.M. J. Pharm. ScL, 84, 707-712), XHS&B2>^Ssss( r ecombinant human growth hormone)^ M 
aiOil^E|| = g %X]\^ OlSShOj Dia^OII SSSte 3?, 30 LHJI 50%°J B^j§ etBOl £^|0|| SiSIOI, 0|^ 40 UiXI 60% &0\ 
»BSX| OIBBflUIOII 3CH^ aojaot 38 0| fi2gHO(S5: Yan. C, et al., J. Control. Release, 32, 231-241, 1994; Kim. H.K. 

and Park, T.G., Biotechnol. Bioeng., 65, 659-667, 1999) 

CTjafAi, B^I SfBS^SI ^XllSg 6H^SH1^ B§X|IM §^^r>1U XIIXII S§1 ^HdamXh 8^ B : ?^^ ^ll^SiOi Sat^S: Lu, W. and P 
ark, T.G., J. Pharm. ScL Technol., 49, 13-19, 1995; Tracy, MA., Biotechnol. Prog., 14, 108-115, 1998; Maa Y, Nguyen P. Hsu. S., Biot 
echnol. Bioeng., 87, 152-159. 1998; Johnson, O.L., et al., Pharm. Res., 14, 730-735, 1997). (NIB MB, 3IB#£!X|| 3I^2| ^£!-20(Tw 
een-20), ^fi-40(Tween-40), ^H-80(Tween-80). M^^M F-38(Pluronic F-38). F-68(Pluronic F-68), M^^H F-127(Pluro 

nic F-127), SE^ S^B M^^^(glucose), M^S^(fructose), ^SA(lactose), ^B^^(sucrose), ggiBS^ (trehalose), ^^£^(gala 
ctose), ^i^^g+(dextran), Bi^^(mannose), #dlM(sorbitol), BUS(mannitol), 3^^AI01I^^S^2^(carboxymethylcellulose), ^i^^ 
^^(dextrose), 01 1 AIM(inositol), ^rEIM(lactitol), ^S^(maltose), ^£e|^^&!(maltodextrin), Xf^^^(xylose) eo| B^§ ^ k MS^OII 
A r ei ^ ?l°0\, PEG 6000, PEG 8000, Mai til y ^M(polyvinyl alcohol. PVA), Saidiy El Mai ^(polyvinyl pyrrolidone, PVP), °M£!(Proli 
ne), Ficoll, Ficol I70, i*<L^es (ammonium sulfate), ¥BIIOKurea). O^^jy (arginine) eoj Dlij&xll Xll§2| B^^ B§^ ^H<^ Oil A[BM 
^ Sieoi SH£J2iC|(gri: Cleland, J.L. and Jones, A.J.S., Pharm. Research, 13, 1464-1475; Costantino, H.R., Langer, R., Kiibanov. A. 
M., Biotechnology, 13, 493-496; Frye, K.J., and Royer, C.A., Protein Sci., 6, 789-793. 1997; Putney, S.D. and Burke, P.A., Nature Biot 
ech.. 16, 153-157, 1998). 3aiU, £PI BSXIIM HQ^mm ^Ji\t\H Olil&^l LH Oil Ai &26I ^ii a«6^l 5 

6hOj, B^^ ^B°J B§ae ^^61 M§f8^l H8fe B§1 UI58H2 aiSiQ. 

naiu, ei^Sa^gi o^B 2^^ oi^(zn 2+ )m.oig8h« B§5f@ oi^xii^ bb^mi, dihsxiioii M^jofe iifsoiiAH, nam 

0l^2| ^EHOIlAi B^^2| BS^m ^H^AI^j B^h S2£l2i2U(^: Cleland, J.L, et al., Pharm. Research, 14, 420-425, 1997; Clelan 
d. J.L., et al., Adv. Drug Delivery, 28. 71-84. 1997). Ofe B2>&§rS = S0ll ?X0\M°\ ^OI^B S^OIQI. ^B^B B^!g ^MOII 3§8H?I 
0\&H BSXIIS A r §5H0f 8^ B3H^0| BS0| U\, ^B^B B^H ^ fc S0|| 5jg6r01 ^11 ^^1 H[C|^# S10| &S8I Dl^S^IIUi 
Oil ^§6[£^ mt= 01261 0|5H^^^^ yOl- 2i2iD. 



^SOI OI¥22XF 8^ 3f«i 

oi oil, e ^xfi^ b^h ^ k M2i ^^i gfti sjxiioKn, ^ms\ xi^^b &mm ^£8 r ^ o\&&mm im&Jix\ 01121 B^^^ii § 
21, ^e^m ^ ^^igoHM A r g8K)i b§& ^M2j m^mm m&s\o\, o\m &^m% Maioii^Eii = ^i nmxi 

omsxnoii g^j^o^M), c+bH^ o t =oj op^^b esxii2i msw ^e^^Mi, b^i^^bsj ^^^b mmnw ^e^oii cui g 
sn^oii tnai, sfBoi oiii&xiiuioiiAi xi^^o^ ^^£joi mum ^ 9imm meimn. s ^s§ sas^i gaa. 



^ ^S2J ^9 ^^5H^ H^Xf DI^&XflB ^ISo^ 20IQ. 



^§2| » 
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g mgo| ofesig^oi ^^m^ nmx\ omsib d) Mai ou±eu^h\ h^xi % xibssxiim sem^ ixi ^^isdhlhoii b™ 
i % fc g m^ai^o^am :>i«*i b^h °m ssxiia 4*^51^ bxi: ^, (2) xiesaxii* s^mw ixi ^Jigoim §§e! 2^ s 
"JieoH^ s§is hi^^j gpisioi spi 21^3 b^h ejg esxiig msxi g°»moii m^ai^i ^§iai^ b^h ^§§ &°§} 

31 M fj&APIH, #g ttttStOHAI 501 $??IS0HB XO&Oil ©a SfiJAlB 0IU&3IM waiter B3IM S»3Ffe as»B0|| Sj ©I- 

01 



31 B^ii E93l2i 4^ 



saioii^Eiie^i n^xi §j 3UBS£3iM sewt 1x1 ^isohlhoii b^h era ^m^m s^ai^o^mi 3i^ b^u es3ie 4*^ 

»Q: OlffH, 1» ^^IgDHLH^ B^il S&SOII CC|£| ^J| gDH^I- e»E|0| B^§]2| g6H£l§ Xi6|A|9|H^, }|^B cj- 

o tg o| oi aii gs3Pi n^sjoi dim ems sssq. s^i sang Aigmoi 6oonm ntgtoii/ri m°im 4= si^m, 

a»2i a 21011 siou-i, 01^21 :qi§b s#j» ggjoii sibb oiAii^xiBxiM s^b ^xfa^i mm\m Aigeioi ^ss ^ ziq. 

S g*S2| 1x1 ^IgOHLHOil SBHte XIBB&Xllfe M^fSM 0.1% UIXI 5%2J i^M L1 21 (Pluronic L12DS A|g6fe ^1 01 WBS|»Ch 

s bboii sioi ah, 1x1 ^igoH^ ^e^n^2i eBaa* h^xioii cue gsH^si ^^xi ^goi 2^a. oiib moi, 4^^2121 x\ 

B SUISOHSfe 0IISO*A||E||OIM f OJAIIS, 0|AilSU0IMi!(acetonitri1e), CIO|0il^^ = AFOIH(dimethyl sulfoxide), aolOHHO^I M0IQ>0IH(di 
methyl acetamide), ClOI^(dioxane), aoiDIIBfiaom^lHtdimethyl formamide), Oll&g, OilBM, HSBI, HI £IB (pyridine), Eil^^m 
OIHS^gKtetrahydrofuran). ¥&-2~m SE^ OIIB Oil B3flB(mehtyl ethyl ketone) SOI <2Ji°D\, HMXfOII CH& §6Hge XI B ^JlgOH^ifr Oil 

neie^sioiH, o\H\m, cioiDiing^AioiH, poioiiassomfoiH, N-oiisniBas. ooi^tf, Eii^Bfmoi^s^^. oil sot ah 

EllOI^, Oil ^ Oil ^ 9ilS 5Efe OfA||^UO|s^ ^0| 0\m&, &D\ ^D[X\ m&m £¥ XIU^ ^^IgDH^ Oil S Oh All Eil 0 1 ^, Oh All B, OhAilSU 

omm, »oidii««^awi=, aoioiiiohAiiMomhoi^, ai^eimoiH^^^, oiiaoiia3ii^, aoi^a eoia. o>^ah, ixh ^^leaHb s^i ¥ 
ef^eoH, uh»si8Mite aoiM^^oii&nf oil a oni eii 01 ssrsu^ ms&q. 

^^mg mz\0\\±a\^J\\ HMXfOII °±0\k\, Ul&^mDWtz Mai-L-^M<^(poly-L-lactic acid). Sdl-eaiM^. M£l-D-^^-co-e£ie^. 

mz\-L-^^.tt-co-^z\mtt, mzi-Dx-^^tt-co-Bzimtt, mz\-?\^^E, mvt-m%\^m, S£I-6Foie^ai ¥eisiioim se^ mz\- 
ohoiH^Ai ^aaioi^se Ahemoi, b^^a^i^ gai-o-^^^-co-eaie^, Mai-L-^M<^-co-eaie#, m^i-d.l-^^^-co 

-^aiM<^(PLGA)0| AhgaH, SLQ Hf^^a^lfe ^ElM^HI bIMOl 1MB gXh^ 10.000141212] M£|-D.L-^e^_ C0 _^e.|s^(p 

LGA)0| AtgSU. D\S b^^a^lb aa|»^2| bIMOl 1HC! ^X\m 10,000m 2] 2J Mil-DX-^^^-co-aaiM^KPLGAjOIDI u 

BOil 3^^^PIM ^hXI^ ^hX| XI Sfb 3121 1:1 ^HMOI Af§@Cf, 



XII 2B31I: M£J9 ^h^^B B^^ eS^IM S^Sfe ^goH^ H^XF Qlil&xl|2| »|3E 



^uioii a^Ai9i ^tfAis b^h ^ii g^jxiiM §^Ai3in, #g ^ra-woiiAi s« ^^igoHg jaixeroii tnaf ggjxiig s^ai^ oi 

HSx-ilM 4^^Cf: OICH, 2X\ ^^IgDH^ fll 1B3I21 1xf ^^IgOHSJ- ggj^ gDHM Ahg&OI b^^johDI, 1xf ^^IgDHHI @&SOHB 
^ ata»2| §DHM AlgV ^£ 

SSJxilM g^AI^I^QI SiOiAH, 3IIB&SXIIM S&6^ 2xf ^^IgDHS SSI 3 b^^o^l^ Al^e^s &g2i|(citrate buffer)^ 3 

^h6hCW, 3^^IM AhgohOI SfM SSSlie H^Xf goHUiOII g^A|3| ^^AI^o^AM B^^ M^iXilM A||S6^I @LF. 3||B#£*ll£r 
S 13,000 L4iX| 23,0002] 0.1 UiXI 5%2| S£lbiy&gS AtSBOl WBSIWH, SCI »BS|8^|fe ^Xf^ 13,000 UiXI 23.00021 1%2| ME] 

bj\ m&nw g^siB. 4?:>i§ohm xii zh » oil crjBi g^xiiM ssfAi^i oiu&aiM ^mo. &m b^ioiiai Afg£i^ oil m o\ m\ 01 01^ 
e^2i soil ^oife goHB aoies^oiieoii bisn e^si^ ^^^f g^ai ^^ai, nsxF2i gjoiuxi a^a. tnaiAi. 

^S. ^&8F0IIA| 20AIB OlUiOil 2^1 g^jXil ^ BSI SBBi IHB6h01 ^^IgOHM Xll^^ 4^ b^^S^lfe 12AIB gof JH^oK* ^ 

^igoHM ^i^moi ggjxiie 3SUI31 oig&xiiM 4^6f2, Di^sxiife si^^aimoi e^4-^ Al|2j8m e^2i^A|^ S^SfDI. 

^ ttaOD 2|6f01 J3I^Q 0l^lSxil2J B^^ g^J^^, b^^|6MI^ §^2^9 ^EH2J Olg&xlia ^^^U^Mg^Oii S^hBhOI 37"C0I1A1 2 
^§21 gSHAI^j ~, g^21 B^^ UV^ ^§6101 ^ 2i°01. 01 US 31 2] t*A>~ g^^^Q Dl^&Xllg 3§JA|3* ^AIS 

Xf^OISM AhgSfOl SSB ^ 0|gSXI|2J M°J^ §^ 0|^J&xi|2J ^^2| S^B^ 01 Oil 2^ OmC|. 



g ^S2| ^M^^^SOI ^SSH^ DISS 31 2| Ul^^^e £ 1 0il ys*8^l UEfUia^ bh S ^S2J ^li^gg ^^6H^ M 

ajOjl^Eil^^l H^XI &3I UiOll ^if ggj&o^jyy B^^«2J gg^^f OlgshOI fifSStS MS3IM fllSS^fe ^§11 01 W 

en. esxiiM ah^s^qi sioiAi, b^^ 2*^21 bp^^ei gs^i2j m^m ^§2^, b^h ^M2j rn^ej esxji^ ^g^oii 

DAI goH^OII ff}£}, QfMOl □! ^ SxilUiOil Ai Xl^^o^ «^^£|Oi gblH ^ 2iP. SE&, H^Xf R31LH2J o^2| §Si ?|6^0I DIAJI3PI2I ° k 
M^IXIM XJI^6h^ B 511 2i 01 Z!B^ HI § Oil S|»(N B^g <%m SS3IM fll^» 4^ 0|A||gJ»S SSAI3PI SOil B^^» 

Sfg gSxJIM jgi5E&o^MI ^2I2I§2| XI a Oil /H SSxlPh blS^SIQXI Hit 3D. OI2j0il£, e2H^I^0ilAi Ahg£]l=r Zn 2+ 21 ^oie 
^ BSJ9I2I Alg^OI B^^'21 XI 31 «g§ 0|g8IO|. BSSIS B^g ^1561°^, 31^ HI §01 2tB8HXI^ SSI D\BQ. 
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S ^ K g°J ^SOil o|6K)4 HISS OIUSxIISI 3}|fe 1 LHXI 50m. dHJSISMIfe 1 UX| 20m, SCI dl&SISMIfcr 2 LH XI 5w£. 3&^£IQJ, 01 BH 

» a\M\m 32121 am&x-ii^ °4§°j ss^f soi/h b^ij efg esxiisi ssh^soii ajawB ^moi ^ig°§ ( 30SJ mxi 40^ eB 



S ^§21 X|^*J ^l^fOI :»teB £!S6H£ □IH&jyife S^IZi ^CM^h fi^Slfe ^£J. S = e HI XII SI ^1 El Xl^MOil §gf 4^ °{Ch qj| 
S 0IUSxl|2| ^s^^o^ Algg^ ° k g^ ei2iS§§2g t G-CSF(granulocyte colony-stiumulating factor), GM-CSF(granulocyte 
-macrophage colony-stimulating factor), Oil d| ^^501 Oil Ed (erythropoietin), B^£!, ^A| Sb! (calcitonin), ACTH(adrenocortico 

tropic hormone), ^md\B, ± 0t^.± EH & (somatostatin), ^□fS^^EHsomatotropin), 4: 01 S01IB (somatomedin), ¥^^l = g ( Al^ai 
¥ SdlMIK ^^s^g, H^E! (prolactin), VEGF(vascular endothelial growth factor), 21! (enkephalin), aF^H5||<M(vaso 

pressin), £]3£§>^£! XII (nerve growth factor), dlXI2^^ £III20IH(non-naturally occurring opioid), ^IH^AhOIH P^EIXIKsupero 
xlde dismutase), BEIGlie, 0^ 1 UXII (asparaginase), S^IUXIKarginase), ^^J^l, 3l2^£i<y (chymotrypsin) U<!d^ 31 
o^«Ei tt^M 4= 2A°CH. 01 Oil £h*!E|X| ®D\ ^0\M fi^afe 2^ <^g^ ^ ^§2] X]|^«fS2] Qi^OI 9D. 



oisk ^aioiis emoi ^ i§§ ^*ii*<o^ ^samxf &ck oie ^aioh^ 2^x1 ^ ^si sci ^ai*i°^ ^gg^i ^ ^o^ t 

^ 0IM ^AlOilOII ^3X1 &{=fCK= 51^ ^a^lOIIAH jjai^ XfOjMI &OUH X|g» 3J0IQ. 



^A|0j| 1: B^U SSxflSj m& S*1 



¥oii ti^s^ §s^m eeiioii Mgae $?}|goHB CrOie^tui&M Afgaiai s^oii s^a^ e*g es*iim apis* ^01 tiiin ^ 

SahSCL ^, 4.41 mg/m* £m^^(^0FXIl^, Qit[°i^)2J B^S £f^go» (phosphate buffer) 0, 0.2, 0.5, 0.7 1m*M Oil 

UOhAUEHOI^ £^ CfOie^^Oil&OI 5^9 5^011 ^ 82*& ^. 3AIZJ- ^ximOj B^§I3 §m^J\ ^^IgDHOil 2\m ^^acH 

§Sx^ &&S\DU o\2iQ. §Slb ^^SSETIKspectrophotometer, Beckman DU-600, U.S.A)S AlgaiOl 600nm 

m&0]|AH°J §^H|£(transmittance)^ ^e"6IJ}, 231 e^H°J eS^PI ^ttlb m^0\\ ™mm DIAil^'X^e ^6.^gJXI33| 

^^31 (dynamic light scattering instrument, Zeta-plus, U.S.AJM A^BfOI SSx-IISJ BJ\M M^^^^Mi ^2J6^^01, H ^2IM 3PI S 
1011 UEILHSCh 



[S 1] 

ei2.^s^2g ggxfloj § £2 i n b^i 





B^H°j 5ie^£(mg/m«) 


eaxiisi xie(/»n) 






0.00 


S#£IX| 


100.0 


MIBOFAIiaiOIMS 


0.17 


S#£|X| &g 


99.6 


52i£ e^4^ 


0.40 


2.27 


72.4 




0.54 


2.79 


56.5 




0.74 


2.29 


46.8 


Cf0IM^^0il&o^ 


0.74 


sea xi am 


99.9 











s i oil ai m^oi, ew^oii e»aoi ssis ^^isdhchi £iaFoi e^uoi xim 2 uixi 3/^ §^21 diaii^x^ saaoi. enf s&gxi 
^ ^3igoH(cfoie^^oiie)Hi s^oife oiAiiaxf^ ^sa^ m&o\ ^chuxi &mm m^m^u. 

oioi, £01 saxiisi M/^^ieoH 3iisoii/d£i mm&m ^soii x-it,^, ^ esxji°i e^s^^f 3 oi^oii ji™^^^ g5na^ 
m ^eiapi ?\mo\ apisi i§§ ^^a^a. ^, ejz^§rs^g 2.5mgM 0.4 aoiM^^oii& oii^o^AiiEiioj^ 13 

m£0|| 831813, ^^3|(homogenizer)M 0I88IM 1 ,000rpm0il/d ^SfAlgj ^, 2|3| 10^, 30^, IS 5Efe 2M SB MB (shear) Oil «c«Aiao. 
3 ^, eS^PF 3F«^o^ g6HS£^, ^^4- 100^011 ^^^8^ 12AIZ! ^2} &Qv\QUM M&mO\ 

mm e^AI^AI t\m, §6HS B^^HI %m Dmi3^-BCA(micro-bicinchoninic acid) a JS2^ ^§a^D. 

£ 2^ 2fcg §gxj|oj ^^»oi UEftH 3BHH0ia: 0\U. #^ Oil ^'OMI Ell 01 MM Afga^ J$\^m B^l^ eSxJISj 3f«5j 

oj esH^M; cioim^sdii^m A^a^ m^m es^ii°j 3^^ei §5H£M uei^id. s 2oiiai m^ol s&^oi 

esH^i^Hi cioiM^^oii&e MBm g^, M/^^igon siaoii icsa^mxKio^) 80% 01^01 hp^^ es^Pf aoi qai g 
6Haxi na^ai *}mo\, oii^ohAii eiioims ais»oi e ^sei ef= s SXJ} oj 2 s^xi£ ^01 20% 01 ah 

011 rniimm ^asiao. 

ajafAi, oii^of/diEiioi^s ^^i§ohs Aigsfoi gs*iis nstr "a*oaa oiah^xi b^isj d\<*™ m&mm m&mm m 

21m 4^ siaa. 



MAIOfl 2: 2JZ>££fs^£M 01 H ^xil(microparticle) XII ^ 
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ojZf^S^sgs oj^g ^§°»0il g6HA|?J &*»IJ g^ 0.51 m^M 2.5m£2J C|0IM^^Dil& SEfe Cf0| M^^Oil OIIB 0hAilEil0|<^2J if bl 
e°i ixf ^IgOHOil S^ajaa. 01 OH, 1» £?:>|gQH ^OII£r 1000mg2j PLGASf Jieagfll^AI 2%(w/v)2| I^H L121(Pluronic L121, 
BASF, U.S.A.)8 5Sfof2 2*^01, PLGA(Boehringer Ingelheim, Germany)^ SfM6.Ki» gaig#o| die 01 1:1 2J fXf§ 10,OOOLH£l£j 52 
£. B VEtOH ^s^*] 311 XI UH &fer 33 31- 2J±r 31 1:1 £ 41^ AJSWaSDI. Ol HI § Oil AH gS^IM S^8^Q 



3 m, mmmm g^Oil gtfAPPI «C10I 3§PI(homogenizer. Tekmar Co., Model SDT 1810)M A>g8*0| ( 0|§ 1.0 

%(w/v)2| BatilWtta(»»8 13,000 ~ 23,000)M ^t^Xil^ AFSSfe 5mM2| Al^e^g 2^g™ (citrate buffer) 230m* & Oil AH ^SfAl 
^CL 2x1- ^}|gOHg gSHAPPI 9\5\0\ Al^s^g gffgojji A*§5>01 C*0iaSSD||& SE^ DOI M^Oil 01110^10101^^ 2t}A| 
513, 3SZf 2S3l(homogenizer. Fischer Scientific, PowerGen 700)M AhgStOi SSWiaCh 0|CH t s* 12AIZJ §B g&ft}0||A| ia» 

moi c*oiassoiiEKi» on^ohAnaioi^e gjigo^ eaAi^/n a^e a§, g^s omssiia ^^ai ma ^a *, sn4*£ ah**^ 
b ssa^Aiach 6Pi s 2oii ^iti 2| xii^^se saimsa. 



[S 2] 



oiaaa2i »is»h 



,*ll£&s 


1» ^IgOH 


2^ ^3|gOH 


Of OH^ Oj 
ggjg*(%) 




0122 


CtOIBSSHIB 


DOI3SS0II& 


12.2 


98.4 


l^AIOII 2-1 


□ OISSS0||&:0|iaO^|E||O|e = i:i 


CK>I8S£[HI& 


8.5 


70.80I& 


i^AIM 2-2 

i 


aOiaS£DII&:0||HO(A||EIIO|s=1:1 


CHI S OhAiJ Ell 01 ^ 


14.4 


2» 100.0 



6PI S 2 Oil AH fiSOI. S g*g2J ^ A| Oil 2-1 SE^ gAIOII 2-2hr CHS 3 2! SOPI^S! XH£»S SCj Et«»a §SxlPi ^ol 
□ m&^|2J MSaHOIW, ±JA|0|| 2-1 fiC[b MAI Oil 2-231 B^H2| ggjgf gJ ggm^ ^2 Oil AH H£! mm&m m°±W ^ 21 Ch 

SPI Xil££! E*^ii2J S&StS 10mg2| §1259 OIH&XIIM 3m«2J 0,1N 4^U§§ 4*g^0|| 37 t: CHI AH 2S g£l gSHAI^l ^, g°»2J 

UVM ^§6^201, DIB&»I2| §1253 DIBBXIIB SSAia ^. ?AfS»S 013 (Scanning Electron Micros 

copy, SEM, HH^ 535M)e 0|g6r01 a»»aO. 

£ 3afe §£IPI^2j *||£^a0|| W&: 2J^§52gi &«s[ OIH S*||2| ^"AhaoiS A^OIDI, £ 3b^ ^ ^S2| ^A|0|| 2-1011 H}^ 217} 
^§5^g§ a^t[ Dig SxHI^I ^A^DIg MSOIT), £ 3cfe S ^A|0j| 2-2011 DTi^ OIU &X||2| ^A^OI 

3 AJHOIO. 

010], DiaBfllSI B^l ^Sl gJSBS^S^I (particle counter system, PAMAS-2120)M 0|g6f01 13f, ^eH^I#ei CfO|«SSCH|& 

m Mg§h Jil^g £J 100m LH2I2I 3PI0IU, g OH Oil Oil^OrAilEilOI^M Mg§[ S ^S2| ^AlOjl 2-1 2| S^Oife 3 33PJ 50m LH 
£1^ POiE^ 31 ^ ^ 2i2ia. ^ICI^K MAIOII 2-22J 3^011^ 10m 016^ 3 B^Pr S^ol MOieM ^ 4= br, ^ XllS^ 

S BOil 21 S Dig &XIPI- 01 Ail & QJXfS Ail^gM ^ei^ h 4^ 



^A|0j| 3: DI33^I£¥EI ^M2j 



H5I XiliQ ^^6H^ Hmx\ DIBBfllSVEl E!a«Sasgo| Xl^^o^ ^j|CH^#£lfeX|g affflSPI ¥i6fCM. 5PI2I ^g^Ui(in vitro) 5 
22^ ^, 20mg2| §1253 OI^J&^ISS 0.02%(w/v)2| ^^i 20S 5&a 10m«2J PBS(phosphate buffered saline 

. pH 7.4)^ S£I^EI£! g^lOil g^Al^j ^, 35ffla 37t:0llAH QfMOl Xi^5jo^ ^^£J£^ 6^^D1, 5fic ^§A| 

a zi^DFCf s^j^aimoi Din^aa ssapih, ^g^e mmw n ^ms\ ^^m moiBs-BCA oigmoj &'2ai ^ 

2i oi^^ AH^g &eg^(PBS)oii m^ai^iai, ^§ p hm #ximoi 30^»ao. 

£ 4*r AI22J ^SK)|| CEf^ oi2gg^ = ge Dl^ &^|2J UEftij B2HM0IQ: OICH, #^ S^H^I^HJ «mG|| 2|§[ 01^ g^l 

s; s ttasi ^aioii 2-ioii 21 e om &^im; » ^921 aiaioh 2-2011 21a dih &mm ^ uemo. £ 4odai m^oi. eau^i 

^2J «|5^S(HI 2J8F01 JHI5S Q| S &Slfe 35 01^01 A|U£ 30% 0IB2I ^M^^^EIM UEIUi^ BH, £ ^S2| ^ Al Oil 2-12| D|U &xil 
^ 55% OI&OI ^§£iD1 f ^^^l£ S US2J B2J 01^ SXII2J ^ k M2J 35^73rXI S SJB2I 80%^ Xl^^jo^ ^^3^ bh ^ 

it S3 tf AIOH 2-2011 218(01 DIB BSPJ ^ k M2J Xl^^joi ttS0 Q ^I^^J^ *aa 4- 



SS21 S3f 

OI^OilAi ^ Ail 61 ig§ b(2f ^01, S aSOII 0}^ Xl^^o^ 2fa ^^^^01 ^^6H^ Oia&Xll^ (1) M £l Oil ^ Eil e X 

J} ^ ^ISS^^IM SgrQffe 1X* ^^IgDHUiOii &v\m ^g^M ^^AI^o^Mi ^ fc M gSxlIM 4^ofe B5II: SI. (2) ^ 

£#£J3iM £ a 81- 04 1X[ ^^|gDH2f ge2J 2t$ ^^IgOHM 55fS 3f^2J a^^M aPr6KH S^l efg gSSIM BgXf g5« 

uioii stf ai?i &®k\3\ <&™m etmw asa M^xiia aaAi^ia. 6tb»oiai 5^01 ^^igoHM a^iaog m& s&nm zmMn 01a 

&XIIS ^^8fe E+^IM 5§5[b Xll^^SOil 2im0i ^liSC}. e ^SOil 2JSO, E+^H ^M2j bP^^SJ gSAll2] g£M °4i2 

^AM, e^^'o k -oj ^^^01 ggxipf 4=g^0il PAI geHgOil rjrjBI. ^gOI J[^^\ gSH^SOll CTJEf OI^ISAilUiOilAi Xl^^o^ «^#£j^ s 
Si ^^Q. 

(57) ^^21 S?| 
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1. 

^mmt= bd\u sj, (2) aissaxiiB sbshm 2» sjisohs a^tdtot a^i e^n gsxjie n^xf s 

^moii m&M3i &®M3\ &v\m ^mm msj*iim ^^ai^ih, &e ^amoiiAi &01 £?isodb ai:n»oii trjaf s^jsiib sifM^ di 

2. 

HI IS Oil 

i» ^ji goHfe oPisj ( i ) g sue se^ (m)o£¥Ei 

£^£101, 2^ $?3|gOH^ 1Xf gOH2l g^§[ gOH SE^ 

i» £^i goH2j ?^6fb 3<m gDHej e»fc 

( i ) OilBO^IEilOl^, OtAIB. OfAHSUOien, 

QOIOIIHtf ^AK>IH. OOlDIIHSBOtOtOIH, EJOIOilljOMI^OmiOIH, 

qoi^. omg, oii&e, hsb». niaiH. Ensawoisswe. 

(ii) DIIBaSSaOlE, OhAllS, DOIOilBg^AWIH, 

qoioiibsbohhoih. N-anvniBaiB. aoi^^, Eii^afmoiE^^. 

OHHOMIISOim. Oil B Oil B 911 g £! O^ISUOI^B^ 
3|2?¥Ei £2! SI 01. HmUtQto CH& g6H£g XI U ^^IgDH; 
(ili) OhAIIS, aOIBIBfl^AJOIH. CtOIOIIIISBOtOtOIH. OOI*^ ( 
HIMeWOIESSer. Oil ^ OhAilEIIOI^, OilBOIIB^ie 9i 
OtAIISUOIMHS 3go^¥EI <M ^ £J CN , 

^goH^oj eS g gj M XM» CIS g6H£JM 
Xlfc! #3|gOH. 

m^m 3. 

HI 18011 2JOiA|, 

c+bH*j ot|o oi^x^eg G-CSF(granulocyte colony-stimulating 
factor), GM-CSF(granulocyte-macrophage colony-stimulating factor), 
Oil £| ±SSOI Oil & (erythropoietin), aid. 2Js£!. ^P^fE, 
fMISk! (calcitonin). ACTH(adrenocorticotropic hormone), 
£ DfS ^ EH e (somatostatin) , iO}§§££! (somatotropin) . 
^ D I- S CHI E! (somatomedin), ¥2J&<Jds = ^. 
Altf»¥ MaigH, MSBj@(prolactin). 

VEGF(vascular endothelial growth factor). 2!J 911 1* ^(enkephalin), 
b^H2lld(vasopressin). <y 3£S^t£!£iXKnerve growth factor), 
bl»a»«3« Ojaa39lfll(non-naturally occurring opioid), 
HHli, 0^maf^lUJ3l(asparaginase). S^IUEKarginase), 
^m^MOIH P^SE* M (superoxide dismutase). 
512^^61 (chymotrypsin) » ©^2^ 3go^¥EI tf^SJfe 
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4. 

*il 1»0|| SiOUH. 

2xf ^^ieoHfe 6Pi2j ( i ) » (n)2i se^ (m)os^a 

( i ) OHUCH/dlEIIOie, ot/dlS. OfAH£UO|e§[ t 

QOIOIIIItt^AtOIS. CtOIMSiSBOtOtOIE. CfOIDillO^IMOm^lH, 

aoi^, m&m, mmm, sset, niaia, Eii^emoi^^, 

(ii) OiltjSig^afOIH, 1^2S§, OMIE, DOI Oil Ig^AWIH, 

aoioiisssomioiH, n-ohbiiiseis. aoi^, Eii^BfmoiH^^. 

Oil^OFAIIEilOl^, Dlll0il^9iie 8! O^ISUOI ?£J9 

(iii) <tt/JIB. DOIOIIBfi^AmiH, aOIOIIBSBOHHOIH, OOflfcf, 

Eii^^moiH^^^, ojibo^ieiioi^, oii^oii^^is §j 
4=§^5f°] stra ae h^xkmi as eating xi y ^:msoh. 

n lern ^ioiah. 

ME-i-moi^Ai ¥Ejaioi^ ^ M^i-moiH^Ai ^yaioiE^ ^p^@ 

3go^¥E1 £^9 IQ^Xf^AI MXf^OI 1,000 0\&21 51 M 
6. 

SI 1 2101 M. 

1» ^IgOHLHOil IXISSgfllfe 0.1 LHXI 

5%2j MPSN L121(Pluronic LI 21)2! 51 ^§2S 8ffe 

S^?» 7. 

XII 180U 2J01A1, 

2xf ^isohs sas &e^oii sssfe 3ise&ai^ 

S»SOI 13.000 LHXJ 23.00021 0.1 UjXi 5%2| 
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( i ) 1» ^^IgQH ^ 2X\ ^3IS0Hi= CfOIM^OH&Hf OillO^miOl e £| s@ . gOHOIOj; 

(ii) £i^6H£! S £1011:* HI = 3(1 Mai-D-^M^-co-gaiM^, Sai-L-^^^-co-eaie^ ai McLI-D,L- = 2-lii£HPLGA)s! 

(iii) Dli!SX||2| BD\J\ 1 LHXI 50^01 Ch 



oil & hi m , mo\H\mo\^D\ 1:5.4^ goHoioj, ^mm^ ^gxib ^^<^3i ^bim^si bisoi Mai-D.L-^M^-co-eaie^M 



£S 1 




9j\mmsah §321 bisons sag 
9«a 2.«saxf 



SJISOMSSaSiail 00(113 



SE£ 2 



"oT too- 

ml «. 
•N 

*° 60- 

30 
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J £2 4 

»flO<, — > 




* 3 » 1* » 2» » 33 

day) 
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